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Abstract. In Ecuador, there is a systematic regulatory legal framework that contemplates child labor in correspondence with the
provisions of international organizations, institutions, treaties, and conventions. A work that is prohibited if its nature o r the
conditions in which it is carried out, is likely to harm the physical and mental development, health, safety, and morality of minors.
The objective of this work is to analyze child labor and its causes. This kind of work is exercised by girls, boys, and adolescents
and it hinders, among other things, access to education for those minors. To investigate the causes that provoke it, it is decided
to use the Iadov neutrosophic method, to analyze the consensus and acceptance of the experts. It is concluded that poverty is the
main cause of child labor. So, the ability of the poorest families to protect their children should be supported.
Keywords: child labor, poverty, Iadov, Neutrosophy.

1 Introduction
The number of boys, girls, and adolescents who are dedicated to work and are exploited economically is significant. It is very common to see children who carry out the most varied tasks in public places, even in the surrounding area of government institutions, which reveals that in practice the provisions and regulations are systematically violated [1]. The International Labor Organization defines child labor as all work that deprives children of
their childhood, their potential, and their dignity, and that is detrimental to their physical and psychological development.
This definition identifies as child labor any activity that deprives the boy or girl of the enjoyment of the rights
of that age, such as education, health, and recreational activities that are so important for the psychosocial development of the individual and that damage their physical, mental and/or moral, well-being, as stipulated in article
48 of the Code for Children and Adolescents when expressing the obligation of the State to assume this care [1].
Child labor can be understood as all those activities that generate risk and systematic vulnerability of human rights
and limit the comprehensive development of children and adolescents who are exploited. Although not all its forms
are harmful to the lives of minors. If the work does not harm their health, or their physical and mental development,
and does not interfere with their school activities, it is a positive activity that contributes to the comprehensive
education of children and adolescents (Figure 1).
Positive
Activity

Negative
Activity

Figure 1: Child labor. Source: own elaboration
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The legal and technical criterion is that child labor is that which is carried out by a minor under 18 years of
age. It is aimed at obtaining economic returns, through the offer of a good or service, whether paid or not, performed temporarily or permanently, both in the family environment, as well as for third parties, with a contractual
relationship or in a precarious manner and can be legal or illegal:
•

Special protection against any type of labor or economic exploitation.

•

The work of minors under the age of fifteen is prohibited, and

•

Policies for the progressive eradication of child labor should be implemented.

•

The work of adolescent girls and adolescents will be exceptional, and

•

It may not violate the right to education or be performed in situations that are harmful or dangerous to health or personal development.

The concept of child labor differs from adolescent work. In this sense, the United Nations Children's Fund
recognizes child labor as "all work activity, paid or not, carried out by boys and girls under 15 years of age that
hinders their educational process or affects their health and integral development. Meanwhile, adolescent work is
when this activity is carried out by people over 15 and under 18 years of age. In Ecuador, child labor is defined as
“any paid or unpaid activity carried out by boys, girls and adolescents below the general minimum age for admission to employment in the production, marketing, processing, sale or distribution of goods or services; or that
carried out by adolescents in conditions of violation of the norms that regulate the work of adolescents”. For
UNICEF, child labor refers to the population between 5 and 14 years old that is involved in work activities. More
specifically, a boy or girl is considered to be in child labor under the following classification [2]:
1) boys and girls between 5 and 11 years old who worked at least one hour a week in some economic
activity or at least 28 hours a week in domestic work; and
2) boys and girls between 12 and 14 years old who work at least 14 hours a week in paid activities, or
at least 28 hours a week in domestic activities.
Although there is extensive literature on the consequences of child labor on immediate child well-being, there
has not been enough debate, outside of academic circles, on the medium-term effects that child labor has on labor
markets, poverty, well-being, and economic development, as well as in the future development of children and,
therefore, in the intergenerational reproduction of poverty. The consequence of this is that the debate and the
policies tend to focus on finding mechanisms for compliance with current regulations, which is related to locating
the problem in the workplace and family. Child labor is located, from this point of view, in the field of capabilities.
Work disables or limits, on the one hand, the achievement of freedoms that occur through learning and experiences.
The phenomenon of child labor has multiple causes, including social, cultural, economic, historical, and political factors. It argues that to achieve the eradication of this social problem, the Ecuadorian State and government
must fight the scourge of poverty and guarantee parents a decent job that allows them to meet the needs of the
home, with which they will not have to allow and in many cases demand economic cooperation from their offspring
through work. Another cause of this problem is associated with social, cultural, and economic inequalities, which
uniquely affect the civil rights of children and adolescents.
For reasons of gender, girls are marginalized both in their present and in their future. A girl marginalized from
her origins and without education has a high probability of becoming the mother of a child forced by circumstances
to work prematurely. This unfortunate probability transcends from generation to generation, hindering initiatives
to eliminate child labor in its entirety [3]. The elimination of child labor must be a priority state policy, which must
be institutionalized and integrated into all social agendas and national government programs [4]. To achieve a
progressive elimination of child labor, international organizations, ministries, and commissions for the eradication
of child labor in each country have agreed that it is necessary to adopt social, state, legislative, educational, cultural,
and economic measures [5].
In the country, the minimum age to work legally is 15 years, as long as this does not affect the physical and
psychological development and access to all rights of adolescents. To achieve a society of Good Living, it is
necessary that children and adolescents stop working and recover their rights to study, play, receive medical attention and share with their families. In the diverse international and national regulations, as well as in the policy
guidelines defined by the countries, there is no uniformity in determining the minimum age to socially, culturally,
and legally accept child labor [1]. In this context, the United Nations system and the permanent secretariat of the
International Labor Organization (ILO) define child workers as those who enter the labor market and perform
excessive work at a very young age [6].
Work is the activity that dignifies us and allows us to lead a stable life, but when minors are immersed in it, it
can be determined as a violation of human rights, since child labor harms the development of children, and adolescents and may affect their physical and moral integrity with damage that will probably last for a lifetime.
Throughout history, it can be concluded that the origins of child labor date back to the 16th century when children
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began to be integrated into mining operations since they had the perfect size to access spaces that an adult body
could not reach. Then in the eighteenth century with the industrial revolution, it was considered that child labor
was of vital contribution since minors have always helped their parents with household tasks. Therefore, at the
time, it was not considered a problem since throughout history and in all kinds of cultures, for example in Latin
America, children had always contributed to the home.
But some time later it did bring negative consequences since the heavy work left as a result that many children
were disfigured or died when trying to perform certain dangerous jobs and that is where the slogan of child exploitation was born. And because of that in 1919, the ILO adopts a convention that prohibits the work of children
under 14 years of age in the industrial sector. These activities must be carried out in appropriate conditions for
their age, ability, physical condition, and intellectual development while respecting their moral and cultural values,
and their rights to rest, recreation, and play.
Generally, child labor occurs in precarious conditions, children and adolescents are forced at an early age to
carry out activities that place them in total vulnerability and risk their health and add the fact that their body is not
fully developed and thus affecting their full growth and depriving them of growing in a healthy environment. All
children and adolescents have the right to grow up in a healthy environment, that is, to live, study and play in
healthy places. These factors are grouped into two large groups, the direct and indirect ones that bring together
aspects of the family economy, socio-cultural aspects, and regional and national capacities to respond to this situation.
Poverty
Direct ones

Unemployment
Family disintegration

Factors

Political
Indirect
ones
Institutional

Figure 2: Most relevant factors. Source: own elaboration

Governments, parents, and citizens, in general, must become aware of the necessary elimination of the labor
exploitation of children and adolescents due to the seriousness that it entails not only for the minor and his family
but also for society. Among the consequences that derive from this phenomenon are the physical, psychological
and social ones [7]. Until July 2011, Ecuador released 2,160 girls, boys, and adolescents from work in garbage
dumps; being the first country in Latin America to eradicate child labor in these spaces. In 2012, 238 flower
growers and 396 companies in the agriculture, livestock, hunting, and forestry branches were inspected and processes for the restitution of the rights of children and adolescents were managed. In addition, that same year it was
possible to eradicate child labor in municipal slaughterhouses nationwide. [24, 25]
These achievements are constantly monitored by the Ministry of Labor Relations and since this year its work
has been focused according to the danger and the highest incidence by branches of work in each province, to
optimize the work of identifying and disassociating child labor according to the territorial problem. Additionally,
the Child Labor Eradication Project implements the business network for a country free of child labor. It is a
public-private alliance, framed in corporate social responsibility, which has the support of the United Nations
Children's Fund (UNICEF). The Network seeks to develop strategies and exchange good practices for the eradication of child labor among the 15 member companies: National Telecommunications Corporation, OCP, El
Comercio, Danec, Diners, Holcim, Petroamazonas, Telefónica-Movistar, Cementos La Farge, Poweron, ACE Seguros, Quito Electric Company, Pronaca, TANASA.
As an objective, it is proposed to investigate the causes of child labor. Therefore, it is necessary to raise awareness and sensitize an entire society so that together they can ensure the safety of children and adolescents who in
the future can become great minds, humans who, with their contributions, help create a better world, a world where
rights are not violated and where there is no doubt that dreams can come true.
2 Materials and methods
To apply the neutrosophic Iadov technique, the experts must base themselves on a linguistic evaluation system
that shows their opinion [8] [9]. This system and its neutrosophic and numerical equivalents are shown in Table 3
[8] [10], [17], [18], [19].
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Single Value Neutrosophic
Number
(1; 0; 0)
(1,0.35,0.35)
I
(0.35, 0.35, 1)
(0;0;1)
(1;0;1)

Linguistic term
Clearly satisfied
More satisfied than dissatisfied
Indeterminate
More dissatisfied than satisfied
Clearly dissatisfied
Contradictory

Scale
3
23
1.5
1
0
2

Table 3: Evaluation system for experts. Linguistic terms are associated with their neutrosophic evaluation and score value. Source: [11]

The term I in neutrosophy is interpreted as a unit of indeterminacy. Another component of the method is the
Iadov Logical Table, which assigns numerical values to three closed questions that are applied to the experts. If
necessary, open questions can be applied to the surveys [12], [20], [21], [26], [27].
1st Question
2nd Question

Yes

It is a consolidated research
process
It is a partially consolidated research process
It does not matter to me
It is a less consolidated research process than it claims to
be
It is an unconsolidated research
process
I don't know what to say

Yes
I don't know
I don't
I don't
No
Yes
No
know
know
3rd Question

Yes

No
I don't
know

No

1

2

6

2

2

6

6

6

6

2

3

3

2

3

3

6

3

6

3

3

3

3

3

3

3

3

3

6

3

6

3

4

4

3

4

4

6

6

6

6

4

4

6

4

5

2

3

6

3

3

3

6

3

4

Table 4: Derivation of Iadov's Logic table. Source: [11]

To survey the level of satisfaction of the experts, the Iadov neutrosophic technique was used. This technique
is based on the use of single-value neutrosophic sets (SVNS) associated with linguistic variables or their ability to
increase interpretability in recommendation models and the use of indeterminacy [13] [14]. The definition of
SVNS is the following:
Let X be a universe of discourse. An SVNS A over X is an object of the form.
𝐴 = {[𝑥, 𝑢𝑎 (𝑥), 𝑟𝑎 (𝑥), 𝑣𝑎 (𝑥)] : ∈ 𝑋} 𝑑𝐴 {[𝑥, 𝑢𝑎 (𝑥 ), 𝑟𝑎 (𝑥), 𝑣𝑎 (𝑥)] : ∈ 𝑋}𝑑

(1)

Where:
𝑢𝑎 (𝑥): 𝑋 → [0, 1], 𝑟𝑎 (𝑥): 𝑋 → [0, 1] 𝑦 𝑣𝑎 (𝑥 ): 𝑋 → [0, 1] with 0 ≤ 𝑢𝑎 (𝑋), 𝑟𝑎 (𝑋), 𝑣𝑎 (𝑋) ≤ 3, ∀𝑥 ∈ 𝑋
For convenience, a SVNN will be expressed as 𝐴 = (𝑎, 𝑏, 𝑐 ), where 𝑎, 𝑏, 𝑐 ∈ [0,1] and satisfies 0 ≤ 𝑎 + 𝑏 +
𝑐 ≤ 3. To find a SVNS set that describes multiple sets at once, aggregation operators are used. One of these
operators is the neutrosophic weighted average (WA), which is defined as follows [12]. Let {𝐴1, 𝐴2 , … , 𝐴𝑛 } ∈
𝑆𝑉𝑁𝑆 (𝑥 ), where 𝐴𝑗 = (𝑎𝑗 , 𝑏𝑗 , 𝑐𝑗 )(𝑗 = 1, 2, … , 𝑛), the Neutrosophic Weighted Average Operator (WA) is calculated:
𝑛

𝑊𝐴 (𝐴1, 𝐴2 , … , 𝐴𝑛 ) = ∑

[𝑤𝑗 , 𝐴𝑖 ]

𝑖=1

(2)

Where:
𝑊𝐴 (𝑤1, 𝑤2 , … , 𝑤𝑛 ) = ∑𝑛𝑖=1[𝑤𝑗 , 𝐴𝑖 ] is the vector of (𝑗 = 1,2, … , 𝑛) such that 𝑤𝑛 ∈ [0,1] 𝑦 ∑ 𝑤𝑗 = 1
To deneutrosophicate this set so that a single value is obtained, a scoring function is usually used [15]. Let A
= (a, b, c), the score function S of an SVNS, based on the degree of indeterminate membership and the degree of
false membership, is defined by the following equation:
S(A)= 2+abc

(3)
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For the use of an SVNS to measure individual satisfaction, this value must be associated with a linguistic
variable [8]. Therefore, the scales shown in Table 2 were specified and the corresponding score was calculated
using (3). For cases in which the evaluation corresponds to indeterminacy (not defined) (I), a process was developed.
𝜆([𝑎1 , 𝑎2 ]) =

𝑎1 + 𝑎2
2

(4)

To calculate the Global Satisfaction Index of the respondents (GSI), the WA aggregation operator (2) was used,
1
taking into consideration the score values and that all the respondents have the same weight, so 𝑤𝑖 = 𝑛 . The
instrument designed for the application of the survey was a questionnaire of five questions, of which three are
closed (1, 3, and 5) and two are open (2 and 4). The three closed questions were related through the "Iadov Logic
Table", which is presented in Table 3 [13] [9]. The algorithm used for the application of the neutrosophic Iadov
technique is then the following:
1.
2.
3.
4.

Once the questionnaire has been applied, the corresponding value (from 1 to 6) for the satisfaction
rating of the surveyed experts is found in Iadov's logical table of three inputs [9], [22], [23].
The linguistic variable, the SVNS, and the score according to Table 2 are matched to this value.
The score value of each respondent is used to calculate the group satisfaction index (GSI) from the
aggregation of all the scores using the WA (2) aggregation operator formula.
The GSI is interpreted from the location of the value in the graph in Figure 1.

Dissatisfied

Indeterminate or
contradictory

Satisfied

Figure 3: Scale for determining the level of satisfaction according to the scores used. Source: adapted from [16].

The two open questions allowed to complete the assessment of the level of satisfaction of the students with the
applied methodology. These are the questions:
1.

Do you consider that current regulations protect children and adolescents from child labor? (Question
1)

2.

Do you consider that the scope should be developed and specify what elements should be present in
the design of new policies? (Question 4)

3.

What is your opinion about the economic policies developed by the state? (Question 5)

4.

Do you think that campaigns could be developed to link infants to schools again? (Question 2)

5.

What do you think about the special protection measures against any type of labor or economic exploitation? (Question 3).

3 Results
From the information obtained from the survey, it is possible to refer to the variables that must define the
elements to be considered when evaluating the causes of child labor (see Figure 2) (see Table 5).

Lack of access
to education

Child
trafficking

Poverty
situation

Figure 4: Sub-elements of the neutrosophic set of inequality. Source: own elaboration.
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To mitigate the impact of child labor on children and adolescents, the evaluation of each element and subelement must be analyzed to decide on a possible diagnosis within the neutrosophic set called selective capture
(see Table 5).
Code

Items
Lack of access to
education

E1

Poverty situation

E2

Child trafficking

E3

Sub-elements
A poorly functioning education system is related to the proportion of working children.
Accessibility and availability of educational resources.
Low income in the family pushes children to work.
Loss of jobs.
Includes servitude,
Organ trafficking.

Table 5: Elements of the neutrosophic inequality set. Source: own elaboration.

From the application of the survey by the group of experts, the results were obtained regarding the individual
satisfaction levels shown in Figure 3 and the information regarding the neutrosophic group studied.
35

21

20
18
16 16
9

8

8

8
6

5
2
Clearly satisfied

More satisfied
than dissatisfied

Indeterminate

Lack of access to education

More
dissatisfied than
satisfied

Poverty situation

1

5
2

0

0

Clearly
dissatisfied

Contradictory

Child trafficking

Figure 5: Levels of satisfaction of the group of experts for each element. Source: own elaboration.

Positive levels of satisfaction can be seen in the causes of child labor, with a predominance of the situation of
poverty. However, experts are observed to be dissatisfied, especially with regard to child trafficking. Indeterminate
and contradictory positions were also found, between the level of belonging of each element. Inequality increased
both within and between countries, causing long-term impacts on access to opportunities and social mobility. The
calculations of the GSI according to the frequency of observation and the individual satisfaction indices of the
designed categories and their corresponding scores are shown in tables 6 to 8, for each group, respectively.
Linguistic term
Clearly satisfied
More satisfied than dissatisfied
Indeterminate
More dissatisfied than satisfied
Clearly dissatisfied
Contradictory

SVNN

Scoring (S)

(1; 0; 0)
3
(1,0.35,0.35)
23
I
1.5
(0.35, 0.35, 1)
1
(0;0;1)
0
(1;0;1)
2
Group Satisfaction Index

Frequency (F)

F*S

(F*S)/n

18
15
10
8
3
6

54
34.5
15
8
0
12

0.90
0.58
0.25
0.13
0.00
0.20
2.00

Table 6: Calculation of the Group Satisfaction Index (GSI) of the element Lack of access to education. Source: own elaboration.

Linguistic term

SVNN

Scoring (S)

Clearly satisfied
(1; 0; 0)
3
More satisfied than dissatisfied (1,0.35,0.35)
2.5
Indeterminate
I
1.5
More dissatisfied than satisfied (0.35, 0.35, 1)
1
Clearly dissatisfied
(0;0;1)
0
Contradictory
(1;0;1)
2
Group Satisfaction Index

Frequency (F)

F*S

(F*S)/n

31
14
7
5
0
3

93
35
10.5
5
0
6

1.55
0.58
0.18
0.08
0.00
0.10
2.58

Table 7: Calculation of the Group Satisfaction Index (GSI) of the Poverty Situation element. Source: own elaboration.
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Linguistic term
Clearly satisfied
More satisfied than dissatisfied
Indeterminate
More dissatisfied than satisfied
Clearly dissatisfied
Contradictory

SVNN

Scoring (S) Frequency (F)

(1; 0; 0)
3
(1,0.35,0.35)
2.5
I
1.5
(0.35, 0.35, 1)
1
(0;0;1)
0
(1;0;1)
2
Group Satisfaction Index

23
15
10
7
0
5

F*S

(F*S)/n

69
37.5
15
7
0
10

1.15
0.63
0.25
0.12
0.00
0.17
2.06
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Table 8: Calculation of the Group Satisfaction Index (GSI) of the Child Trafficking element. Source: own elaboration.

Of the elements evaluated, only the poverty situation element is greater than 2.30, so it is established that the
experts agree on integrating fighting economic inequality and low income as part of the process to eliminate child
labor. As one of the primary requirements, it would imply drawing the attention of institutions and governments
to the possible reductions in the world's absolute rate of poverty. For the elements: lack of access to education and
child trafficking; there is a level of indeterminacy or contradiction between the sub-elements of each element of
the neutrosophic set. Indeterminacy studies must be carried out for each sub-element and analyze the degree of
belonging that affects the needs of children and adolescents.
These results obtained from the experts' satisfaction with the elements found in the collection set with the
Iadov technique, were reaffirmed with the experts' answers to the open questions. Among the most frequent opinions, the lack of resources stands out as incidence variables. Among the contradictions, the experts refer that it is
a consolidated process, although each sub-element must be defined and evaluated under conditions of subset and
set in the inequality, but they can help to receive equal treatment regardless of social position or economic situation.
Conclusion
Currently, child labor is seen as a problem, but national and regional capacities have not been sufficient to
confront it. Although there is evidence of progress in policies and plans to confront child labor, its high incidence
in Ecuador and the region shows the need to redouble efforts for its elimination. Early school leaving and early
entry into work can negatively influence young people's paths to work.
Support the ability of the poorest families to protect their children from child labor. Establish cash transfer
plans, access to bank loans, and health and education insurance. It should receive special treatment in the criminal
legal system. The eradication of child labor largely depends on the political will of the governments, which have
the necessary resources and decisions to design and implement projects and strategies to fight this problem.
Governments, parents, and citizens, in general, must become aware of the necessary elimination of the labor
exploitation of children and adolescents due to the seriousness that it entails not only for the minor and his family
but also for society. Child labor hinders access to education for minors; many are illiterate, and others do not finish
their basic studies due to the abandonment of the classrooms.
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